The 165 samples were also divided into two sets for another purpose. Set I, with 135 samples, was used to develop a calibration model, with the equations developed using principal components analysis (PCA) and partial least squares (PLS). The best calibration was deemed to be the one with lowest root mean square error of prediction (RMSEP), the lowest standard error of prediction (SEP), the lowest standard deviation, and the highest coefficient of correlation (r). Each calibration equation developed from set I was then used to predict the constituent values for the independent spectra in set II. For each, the NIR-predicted values for set II were correlated with their measured values. Calibration statistics for each prediction model are shown in Table 1 .
PCA reveals that the first principal component (PC1) accounts for the largest possible amount of variance in the data, while subsequent components account for successively less of the vari- The prediction set demonstrated that NIR spectroscopy predicts N, OM, and pH, but not P and K in this soil. Statistics for predicted N, P, K, OM, and pH are shown in Figure 3 .
Predicted and measured N, P, K, OM, and pH spatial distribution was interpolated by ArcView GIS 3.1 software using the spline method, which creates a smooth curve restrained by specified points. Spatial distribution maps are shown in Figure 4 .
Conclusion
NIR spectroscopy has the potential to accurately predict N, OM, and pH in this soil. Further investigation is required to try to make successful P and K predictions.
The slight variation between the maps obtained for measured and predicted N, OM, and pH, as well as the speed, easy operation, and portability of NIR instruments make NIR spectroscopy an appealing technology for precision-farming field monitoring. (1998) (1999) (2000) (2001) (2002) . His research and teaching interests include spatial technology, precision agriculture, operational research, agriculture mechanization, artificial intelligence, and expert systems.
